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As men grow older, endogenous testosterone levels decline, although it remains unclear whether this is due to ageing per se, or concomitant lifestyle, behavioural, psychosocial or health-related factors.
1-3 Lower testosterone levels in older men have been associated with poorer health outcomes, including frailty, 4 reduced sexual activity, 5 increased risk of diabetes 6 and manifestations of cardiovascular disease. [7] [8] [9] A meta-analysis of observational studies in middle-aged and older men concluded that low endogenous testosterone levels were associated with increased risk of all-cause and cardiovascular disease-related mortality. 10 However, there was considerable between-study heterogeneity, suggesting that differences within cohorts might be influencing the associations. The association of lower endogenous testosterone levels with mortality from cardiovascular disease was reinforced by results of a further epidemiological study appearing after the publication of the meta-analysis. 11 Despite the increasing weight of observational data implicating lower endogenous testosterone levels with poorer health outcomes, randomized controlled clinical trials of testosterone therapy have not been powered for endpoints such as incident diabetes or cardiovascular disease. 12 This is understandable as such trials would need to recruit large numbers of men and follow them for an extended duration to accumulate sufficient outcome events. Furthermore, higher doses of testosterone in older men with limited mobility have been associated with cardiovascular adverse events, and there are side effects of testosterone therapy. 13, 14 Therefore, more evidence is needed to refine consensus clinical guidelines on the management of men suspected of being androgen deficient. 15 In this setting, the publication by Shores et al. 16 is an important advance, albeit with several limitations. This was a study of 1031 male veterans of average age 62.1 years with low testosterone levels (,8.7 nmol l
21
) and no history of prostate cancer who were identified using a Veterans Affairs clinical database. Three hundred and ninety-eight of these men who received testosterone treatment experienced lower mortality compared to 633 untreated men over 40.5 months followup (10.3% vs. 20.7%, P,0.001). Multivariate analysis confirmed a 39% decrease in mortality risk after adjusting for potential confounders (adjusted hazard ratio (HR): 0.61, 95% confidence interval (CI): 0.42-0.88, P50.008). The difference in HR for death between treated and untreated men was particularly noticeable in men with diabetes (prevalent diabetes HR: 0.44, 95% CI: 0.23-0.84, no diabetes HR: 0.72, 95% CI: 0.46-1.13). Incident prostate cancer was diagnosed in 1.6% of treated men compared with 2.0% of untreated men (P50.68).
The main limitation of the study is its retrospective, observational nature which the authors readily acknowledged. This was not a randomized trial, treated men were younger (60.9 years vs. 62.8 years) and fewer had coronary heart disease (20.1% vs. 23.1%). The statistical analysis sought to adjust for potential confounders, but possibility of confounding remains. In the absence of randomisation, physicians may have selected healthier men for testosterone treatment, or not considered treatment in men who were less well. Selection into the study was based on a single low total testosterone level, while clinical guidelines recommend two morning blood samples. 15 The database did not facilitate ascertainment of symptoms relevant to the diagnosis of hypogonadism. These and other shortcomings of the study, including limited clinical data and information on the underlying diagnoses, the relatively short duration of treatment and follow-up, lack of data for on-treatment testosterone levels and lack of cause-specific mortality data, have been summarized insightfully by Wu. 17 Nevertheless, the statistical analyses demonstrate that the observed differences in mortality outcomes were unlikely to have arisen by chance, although this does not exclude the finding arising due to residual confounding and/or bias in how treatment groups were formed. The authors concluded that testosterone therapy was associated with decreased mortality in an observational cohort of middle-aged and older veterans, with the qualification that the results should be viewed cautiously and could not be interpreted as showing beneficial effects of testosterone or as establishing a causal relationship.
Recognizing these limitations, these results are very interesting and timely given the considerable attention to testosterone and its effects in ageing men. There is a paucity of data concerning the effect of testosterone therapy on mortality. Randomized clinical trials of testosterone with mortality as an endpoint are lacking and face substantial logistic difficulties. Until such randomized trials are undertaken and the results known, the findings by Shores et al. 16 offer some reassurance that testosterone therapy when applied to this group of men was not associated with increased mortality.
